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SO L CONSERVATI ON SERVI CE

SIANDARD AND SPECIFICATIONS
LAND RECLAMATION
SHAFT AND ADI T CLOSI NG (NO.)
STANDARD
Definition
Closing vertical and horizontal underground m ne openings

Scope

This standard applies to abandoned m ne shafts and adits to underground m nes that
are being treated as a part of surface reclamation. It also applies to sinkholes and
pits caused by col |l apse of underground mi nes.

Pur pose

To close nmine shafts and adits to reduce subsidence probl enms, hazards to hunmans
and animals. the emi ssion of hazardous gases, and the pollution of surface on
ground water; to protect other resources; to inprove the environnent; and to
provide for beneficial |and use.

Condi tion Where Practice Applies

To l|ocations where vertical shafts, sinkholes, adits, and drift openings to
underground mines have been left open. The practice would normally be associated
with sone type of surface treatnent to reclaimthe 'affected area

Pl anni ng Consi der ati ons

=

M ne depth, slope, and |ayout.

N

Ceol ogic strata where the opening and nmine are | ocated.

3. Presence of additional openings to the same or adjacent mines
4. Land use, dwellings, roads, and other structures nearby.
5

Water level, quality, and flow rates, including water noving
from connecting mnes.

Associ ated surface subsi dence.
Hazar dous gases present or being rel eased.

Potential for conbustion.

© © v o

Location and condition of proposed fill materi al
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10. Topography.

11. Dr ai nage patterns.

Design Criteria

Agricultural Engineering Note 1, January 1981, contains guidance on
i nvestigation, safety, design, and construction and is to be used as a
procedural guide with this standard.

Designed filling. All debris and material not meeting backfill material specification should be
removed, leaving the clean, solid material that existed prior to beginning of backfill operations.
Material remaining should be compacted, if necessary.

Vertical shafts should be filled to about 5 feet fromthe surface with a
properly designed filter consisting of nonacid-form ng, free-draining

materi als. The remai nder of the shaft should be filled with random fil
materials interspersed with |ayers of clay, approximtely 2 feet thick, or

ot her inpervious materials that would retard the passage of water or gas. The
openi ng should be overfilled to allow for settling. Normally, this would be

10 percent of the depth of the shaft, or 5 feet, whichever is less. The
surface should be rounded and vegetati on established in accordance with
appropriate SCS standards.

Si nkhol es that are open, active, and/or passing a significant quantity of
water require a properly designed filter of nonacid-formng, free-draining
material. Sufficient soil covering shall be placed to sustain planned
vegetation. Sinkholes that are closed, inactive, and not passing a
significant quantity of water may require only backfilling with suitable soi
material. The all owance made for settlement should be 10 percent of the fill
depth, and the area should be overfilled accordingly. Investigation of the
sinkhole is necessary to deternmne the nethod of filling.

Caps. Caps are constructed for reinforced concrete or steel beams and grates
or solid steel plates. Bedrock nust be at or near the ground surface if shafts
are to be closed by caps. Caps must be designed and supported by the bedrock
with sufficient bearing surface to prevent caving or burrowing into

the shaft. The surface of the cap nust be raised not less than 1 foot above
the surrounding terrain to provide good visibility and positive drai nage away
fromthe cap installation. Caps nmust be designed as a two-way slab or beam
with sufficient strength to support anticipated | oads. The cap and fittings,
access hol es, and vent pipe should be reasonably vandal proof. Adits and

drift openings should be sealed in a sinmilar manner by walling up the entrance
securely to the roof. Detailed structural and support design as required.

Plugs. Plugs are to be used only if no other practical solution is avail able.
Install ed at substantial distances bel ow the ground surface, they are used
where the shaft is to be filled to the surface (see "Designed filling"), but
the shaft below is to remain open. Plugs should be nade of properly designed
reinforced concrete and placed in firmbedrock to ensure against failure.

Plugs are to be designed and | ocated in the shaft where an adequate bond
with the original bedrock can be obtained on the sides of the shaft, with
sufficient strength to support the backfill to be placed. They can be
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designed as watertight and gas-tight, but are often designed with snal
weep holes to allow free drainage. Filters nmay be needed to prevent soi

from seepi ng out weep holes with water.

Barriers and dans. Barriers are built in adits to prevent hunmans and ani nals
fromentering the tunnel, and if near the bottom of a shaft, may be used to
prevent |ateral spreading of backfill material and to support filling of the
shaft. Barriers are constructed of stones, crushed rock, quarry run rock
gravel, shale, or sinilar nonacid-fornmng, free-draining materials. The barrier
is to be at |least three tunnel dianeters thick. If a concrete or masonry wal

is not used to support the barrier, it should be three dianmeters thick at the
top of the tunnel with at least a 3:1 side slope to the bottom

If barriers are to extend to the ground surface, the surface nust be at least 4
feet of soil materials and established to vegetation in accordance with
appropriate SCS standards. |f needed, a pernmanent drai nage system using pipe or
rock toes should be installed through this covering. Traps to prevent air or
gas passage may be necessary. Vents may be required to prevent build-up of gas
whi ch coul d rel ease at undesirable | ocations.

Dans are constructed the sane as barriers except they are designed to be
essentially watertight and to withstand a known hydraulic head. They nust be
constructed of inperneable materials to be seal ed.

Encl osures. Enclosures should be used only where it is essential to
occasionally enter or gain access to shafts or adits for punping or other
reasons. Encl osures may be made of concrete, masonry, or "anti-intruder'
chain link and barbed wire fences. Enclosures can be used only where periodic
i nspection and mai ntenance is ensured. In all cases, enclosures should be
constructed to keep humans and ani mal s out and should be | ocated so that no
subsi dence or caving can break the integrity of the enclosure.

Saf ety precautions. Wen the presence of harnful amounts of gas is evidenced
or suspected and work involves shafts or adits, tests are to be nmade to
determ ne the presence of gas that could be harnful to humans, animls, the

use of equi pment, or that could cause a fire or an expl osion

I f hazardous gas is present, ventilation and safety precautions are to be
taken as necessary for the closing operation, and pernmanent ventilation
measures are to be installed if needed. Only persons experienced and trained
in this activity are to provide gui dance on neasures to be taken

Extra precaution nust be taken when searching for conceal ed shafts and adits.
At | east two persons should conduct a search, |eaving their specific schedule
with others. Extra care nust be exercised when the ground is unstable or if
gas nmay be present. Safety barriers, ropes, safety belts. gas detectors. and
ot her equi pnent nust be used as necessary during site reconnai ssance
surveyi ng, and foundation investigation and construction activities. A
col | apse zone should be established, clearly marked with fenci ng and warni ng
notices, and no person should enter this zone w thout wearing a proper safety
harness. Sturdy bunper blocks or other devices nmust be used to keep machinery
and trucks fromfalling into shafts and subsi dence pits. Wenever possible
bul | dozer bl ades and other itens should be larger than the hole being filled.

Techni cal Guide |V Pennsyl vani a Rev. April 1987



452-4

Mai nt enance

Mai nt enance activities nust be outlined in the reclanati on mai ntenance plan
Mai nt enance i s essential because of the strong likelihood of additiona
subsi dence, water drainage, failure of vegetation, and other problens
associated with mne reclamation. Restrictive barriers, fences, and covers
are to be maintained to acconplish their purpose. Regul ar periodic

i nspections nust take place and pronpt repair and follow up be carried out.

Envi r onment al

Al'l disturbed areas shall be reshaped and regraded to blend with surrounding
|l and features. Visual resources nust be given the sanme consideration as other
design features in planning, design, and installation. Exposed areas of earth
shall be covered with soil materials and established with vegetation or
protected by other means as soon as practicable. Access roads nust be

mai ntai ned and foot and vehicular traffic controlled to protect the work.

Pl ans and Specifications

Pl ans and specifications for closing mne shafts and adits shall be in
keeping with this standard and shall describe the requirenents for applying
the practice to achieve its intended purpose.
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